Effect of cell-surface binding on development of Ascidian egg.
The early development ofPhallusia mammillata eggs, dechorionated with trypsin and treated with Concanavalin A, was studied. Vital staining with a very dilute solution of acridine orange (0.01 μg/ml) helped to visualize the mitochondrial 'crescent' by fluorescence. At high concentrations of Concanavalin A (20-200 μg/ml) fertilized eggs did not cleave, but went through early ooplasmic segregation movements (formation of the crescent) and multinuclear syncytia were formed. At lower concentrations of Concanavalin A (less than 10 μg/ml), cleavage occurred, but the blastomeres remained rounded, leading to a grapelike embryo. Eggs attached to Concanavalin A treated nylon surfaces either did not cleave or produced grapelike embryos. Attachment of the eggs did not affect ooplasmic segregation. Considering modern theories of membrane structure it was concluded that Concanavalin A prevented cleavage either by immobilizing surface structures connected with microfilaments or by indirectly modifying other membrane structures. These structures could not have been involved in ooplasmic segregation, but their mobility was necessary for further morphogenesis.